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RE MARKS 

Claims 1-26, 30-31 and 34-38 are currently pending in the application. By this 
amendment, the specification has been amended; claims 27-29 and 32-33 have been cancelled as 
drawn to a non-elected invention; claims 1, 6, 14, 15, 17, 19, 21, 23-26, and 30-31 have been 
amended, and new claims 34-38 have been added. The foregoing separate sheets marked as 
"Listing of Claims" shows all the claims in the application, with an indication of the current 
status of each. 
Interview Summary 

Applicant thanks Examiner for the courtesy extended during the interview of October 13, 
2006. During the interview, arguments and amendments to overcome the statutory subject matter 
rejection (35 USC 101) were discussed. Arguments and amendments to overcome the 
anticipatory rejection (Bias et al., 35 USC 102(b)) were also discussed. 
Priority 

The Examiner states that the application appears to claim subject matter disclosed in prior 
Application No. 60/408,232, filed Sept. 6, 2002, and Application No. 60/452,933, filed March 
10, 2003, and has required that a reference to the prior applications be inserted in the 
specification. Applicant has hereby amended the specification to include a reference to both 
provisional patent applications, thereby fulfilling Examiner's requirement. 
Subject Matter of the Invention 

The methods of the invention provide an avenue for a rigorous statistical method for 
analyzing the impact of mixtures of agents (for example, mixtures of chemical compounds) on 
an observed outcome (for example, a human health disorder). It is well known that some agents, 
when combined, interact with each other synergistically (the combined effect is greater than what 
would be expected from a simple additive interaction), while others interact antagonistically (the 
combined effect is less than what would be predicted if the result of the combination was merely 
additive). This is of great importance, for example, when individuals are exposed to more than 
one chemical: while exposure to a given amount of a single chemical may be innocuous, 
exposure to the same amount of the same che m ical in combination with another chemical mav he 
Mrmful. When a small number of agents is present in a mixture, the determination of such 
interactions may be relatively straightforward, although this is not always the case. However, in 
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the real world, mixtures of importance often do not occur with a conveniently small number of 
components. For example, multiple medications (e.g., upwards of 20 or more) are often 
prescribed to a single individual, dozens of chemically different compounds may be applied to 
agricultural crops, and hundreds (even thousands) of chemicals are often present at a toxic waste 
site. In these and other cases, the ability to determine the interaction of the components in a 
mixture can be crucial for predicting the effect of exposure to the mixture on the health of 
individuals. A single component that is relatively harmless by itself can cause serious, 
deleterious health effects that are not readily predictable when combined with other agents. 
Classical methods of analysis using data obtained in individual studies of one or a few of the 
agents in a mixture ("single chemical/compound data") are often based on default assumptions 
and/or are lacking in statistical rigor for analyzing mixtures with a large number of components. 
Prior to the present invention, there was no adequate statistically rigorous methodology for 
comparing single chemical data to mixture data, in order to predict whether or not exposure to a 
mixture would be harmful. 

The present invention provides the solution. The methods of the invention utilize 
statistics to analyze mixture data and determine whether and how many of the agents in a 
mixture interact to produce a particular result, whether the interaction is synergistic or 
antagonistic, and the threshold concentration of agents at which interactions are observed. The 
invention is especially useful for analyzing combinations of a large number of agents. Using the 
methods of the present invention, it is possible to detect interactions in a mixture of dozens of 
agents, or many more chemicals than is currently economically feasible. In one embodiment, 
recited in claim 1, the methods utilize both mixture data and single chemical data. In another 
embodiment, as recited in claim 6, the methods utilize only mixture data. 

According to the invention, experimental data regarding observed symptoms/outcomes of 
exposure to a mixture of agents is obtained. In one embodiment, a mixture of agents is analyzed 
using a fixed-ratio ray design in order to determine whether the symptoms/outcomes that are 
observed upon exposure to a mixture of agents are the result of the simple additive contribution 
of each agent in the mixture, or whether some of the agents in the mixture interact in a non- 
additive manner. For this embodiment, an additivity model is developed using single-chemical 
dose response data obtained in test subjects, and the model is used to predict the effect of 
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exposure to a mixture of all single chemicals tested, assuming an additive response, i.e. the 
chemicals do not interact. The predicted response is statistically compared to experimental data 
obtained when test subjects are actually exposed to a mixture of chemicals. If the predicted 
responses from the additivity model and the experimental data responses are statistically 
different, then the effects of the chemicals are not additive, i.e. the chemicals interact and 
influence each other's effects. If a non-additive interaction is detected, the methods can be used 
to determine whether the interaction is synergistic (i.e. the effect of the mixture is a stronger 
response than would be predicted if a simple additive effect was being observed, in terms of their 
possible effects on test subjects, e.g. patients, people or animals are exposed to the mixtures, etc.) 
or antagonistic (i.e. to the effects of the mixture attenuates the response that would be predicted 
to occur if a simple additive effect was being observed). The methods can also be used to 
determine how many of the agents interact. Further, if an interaction is detected, it may also be 
possible to determine which of the agents participate in the interaction, or at least to narrow the 
possibilities. This is accomplished by acquiring additional data in which one or more of the 
chemicals is removed from the mixture (i.e. by forming a "subset" of the original mixture) and 
utilizing a reduced ray in the statistical calculations. It is also possible to assay the effect of 
subsets of agents on other subsets by analyzing each separately and then in combination in a 
mixture containing all elements of each subset. In another embodiment of the invention, single 
chemical data are not used. Rather, statistical tests are based on the significance of higher-order 
polynomial terms associated with the mixtures model. Implementation of this methodology fills 
an unmet need to predict with statistical precision the effects of exposing individuals to chemical 
mixtures, an ability which has hitherto been unavailable. 
Claim Rejections: 35 USC § 101 

Claims 1-26 and 30-31 stand rejected under 35 USC §101 as directed to non-statutory 
subject matter. This rejection is traversed. 

The Examiner has concluded that the claims of the application are drawn to a 
mathematical algorithm, and states that "A mathematical algorithm is non-statutory unless the 
claims include a step of physical transformation, or if the claims include a useful, tangible and 
concrete result." Applicant submits that the Examiner's analysis leading to this conclusion does 
not accurately follow the "Interim Guidelines for Examination of Patent a Application for Patent 
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Subject Matter Eligibility" (published in the PTO OG Notices of 22 November 2005, and 
incorporated in MPEP 2106, rev. 5, Aug. 2006). These guidelines have also been described in an 
article authored by Robert Weinhardt entitled "Overview of Interim Guidelines for Subject 
Matter Eligibility". For Examiner's convenience, Applicant also encloses a copy of this article as 
downloaded from the PTO website on June 26, 2006. 

The prerequisites for analysis under 35 USC § 101 are to:l) determine what Applicant 
has invented; and, 2) conduct a thorough search. Step 1 requires: a) a review of the specification 
and claims; and, b) identification and understanding of i) any utility and /or practical 
applications asserted by Applicant; and, ii) the meaning of claim terms and claim scope. 
Applicant notes further that MPEP 2106 II. A states that "The Applicant is in the best position to 
explain why an invention is believed useful." 

With respect to the "utility and /or practical applications asserted by Applicant", 
Applicant has clearly articulated the utility and practical applications of the invention in the 
specification. For example, 

Once the prerequisites are performed, a four-step analysis is required. The four steps and 
their relevance to the present application are set forth below: 

1. Does the claimed invention fall within one of the four categories of invention? 

The four categories of invention set out in Section 101 are a "process, machine, 
manufacture, or composition of matter". Examiner has answered this questions in the affirmative 
on page 6 of the Office Action by stating that "claims 1-26 and 30-31 are drawn to a process". 

2. Does the claimed invention fall within a judicial exception? 

The judicial exceptions are laws of nature, natural phenomena and abstract ideas. 
Mathematical algorithms fall into the category of "abstract ideas". The Examiner asserts that the 
claimed invention is directed to a mathematical algorithm. However, no mathematical 
algorithm is in fact claimed or recited in the claims of the present application . Rather, claim 
1 recites a method for detecting an interaction among agents in a group using a fixed- ratio ray 
design, as well as determining whether subsets of the agents also interact, by carrying out 6 
steps, a-f as follows: 

a. determining an additivity model from single chemical data; 

b. fitting a mixture model in terms of total dose to mixture data from fixed-ratio rays; 
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c. statistically comparing said additivity model to said mixture model, wherein a 
difference between said additivity model and said mixture model indicates an interaction among 
said agents in said group; 

d. removing at least one subset of agents from said group, wherein relative ratios of 
remaining agents stay the same as in said fixed-ratio ray design; 

e. repeating steps b and c for agents remaining in said group after removal of said subset; 

and 

f. determining whether or not said remaining agents interact with said subset of agents by 
utilizing statistical methods based on algebraic manipulations relating full and reduced ray 
mixture models. 

Applicant notes that a mathe matical algorithm is not claimed in Claim 1 . 

Likewise, claim 6 recites a method of detecting, in a group of agents, using a fixed-ratio 
ray design, the number of agents that interact, and determining whether subsets of the agents also 
interact by carrying out 5 steps, a-e, as follows: 

a. fitting a suitable polynomial in total dose to experimental data obtained with a 
combination of said agents; 

b. statistically identifying higher order terms of said polynomial that are not equal to zero, 
wherein the number of agents that interact in said group of agents is equal to the degree of said 
higher order terms that are not equal to zero; 

c. removing at least one subset of agents from said group, wherein relative ratios of 
remaining agents stay the same as in said fixed-ratio ray design; 

d. repeating steps a and b for agents remaining in said group after removal of said subset; 

e. determining whether or not said remaining agents interact with said subset of agents by 
utilizing statistical methods based on algebraic manipulations relating full and reduced ray 
mixture models. 

Applicant not es that Claim 6 also does not claim a mathematical algorithm . 

Claims 30 and 3 1 are directed to software for carrying out the methods of claims 1 and 6, 
respectively, and likewise not claim a mathematical algorithm. 

Thus, Applicant submits that a "judicial exception" is not found in the claims of the 
present application. 
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3. Does the claimed invention provide a practical application of a judicial exception? 

Even if a judicial exception were claimed, as Examiner contends, further analysis under 
Section 101 is required to determine whether a practical application of the exception is being 
claimed and whether preemption applies. There are two ways to provide a practical application 
of a judicial exception: physical transformation or produce a useful, concrete and tangible result. 
Such a useful, concrete and tangible result must either be specifically recited in the claims or 
flow inherently therefrom. As described above, a useful, concrete and tangible result is clearly 
produced by the methods of the invention . 

4. Does the claimed invention wholly preempt a judicial exception? 

This step is to determine whether, even if a practical application is found in the claim, 
every "substantial practical application" is being claimed, i.e. is the "substantial practical 
application" being broadly claimed. The Examiner did not make such a determination. 
Applicant submits that, in fact, only a specific substantial practical application is being claimed. 
There may be other methods to accomplish the same result, and such methods are not preempted 
by the present claims. 

Page 5 of the Office Action states that "the Examiner must determine if the instant claims 
include a useful, tangible, and concrete result". On page 6 of the Office Action, the Examiner 
rejects the claims as "non-statutory" stating that "The instant claims do not include any tangible 
result. A tangible requirement requires that the claim must set forth a practical application of the 
mathematical algorithm to produce a real-world result. The claims suggest an advanced 
comparison of two different models to produce a goodness of fit. This goodness of fit is a 
number and not a tangible or real-world result. Thus the claims 1-26 and 30-31 do not include 
any tangible result." 

The Examiner's description that the approach is an "advanced comparison of two 
different models to produce a goodness of fit" is incorrect. The approach is to compare two 
models for coincidence (or equivalence in the no interaction case) such that, if a difference is 
detected, then departure from additivity is indicated. The data provide the evidence to accept or 
reject the hypothesis of additivity. The result from the approach is a statistical test with a p value 
that indicates whether the hypothesis of no interaction should be rejected. This is not a 
"goodness of fit" test. Further, the result (based on the p value) from the statistical test of 
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departure from additivity indicates that the chemicals in the mixture combine in a way that is not 
predicted from a 'no interaction' case. Thus, it indicates that the chemicals in the mixture 
influence the effect of one another so that the dose-responsiveness of a given chemical changes 
in the presence of one or more other chemicals. This is a 'real- world result' . It is also what the 
U.S. Environmental Protection Agency is concerned with in its risk assessment of chemical 
mixtures as described in their guidance documents and as mandated by Congress (Guidelines 
for the Health Risk Assessment of Chemical Mixtures, Sept 24, 1986, Federal Register 
51(185):34014-34025). 

In view of the foregoing, Applicant respectfully requests reconsideration of claims 1-26 
and 30-31 and withdrawal of this rejection. 
Claim Rejections: 35 USC § 102(b) 

Claims 1-4 and 6-13 stand rejected under 35 USC § 102(a) as anticipated by Bias et al., 
(hereafter "Bias", Industrial & Engineering Chemistry Research, 1998, vol. 37, pages 660-674). 
This rejection is traversed. 

The Bias reference neither shows nor suggests the methods of the present invention as set 
forth in claims 1-4 and 6-13. The studies of Bias are confined to the application of theoretical 
equations of state (in particular, the Statistical Associating Fluid Theory (SAFT) Equation of 
State (EOS), see title of article and first two paragraphs) to experimental equilibrium phase 
behavior of 2-3 component mixtures of fluids. The components have simple chemical 
compositions (methane, ethane, propane, «-butane and w-octane). Phase behavior refers to the 
equilibrium parti tionin g of the molecules in the liquid vs the g as phase i.e. the ability of the 
molecules to escape the liquid phase and enter the gas phase (and vice versa) in a closed system, 
and at a wide range of temperatures. The stated objective of Bias is to apply a known equation of 
state (SAFT EOS) to the prediction of thermodynamic properties, including liquid-vapor 
equilibria, of binary and ternary mixtures of hydrocarbons (third paragraph of first column on 
page 661). In other words, the theoretical SAFT EOS is used to predict the phase behavior of 
various mixtures, and then experimental data is obtained to check how accurate the predictions 
were. The experimental data to which the theoretical calculations is compared is phase 
distribution data of several 2- or 3-component mixtures obtained at a wide range of temperatures 
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(fromlOO to more than 500 degrees Kelvin, i.e. from -280 to more than 440 degrees Fahrenheit, 
see Figures 2 and 3). 

In order to carry out the theoretical calculations and make a prediction, Bias utilizes an 
equation of state (Equation 3) which contains the sum of three terms: 1) the reference term, 2) 
the chain term, and 3) the association term. Applicant notes that for this work, the Lennard-Jones 
reference term was selected for use. The selection was arbitrary, and the Lennard-Jones term was 
selected because, in the opinion of Bias, it accounts for three important attributes of molecular 
architecture: connectivity between chain components, excluded volume effects, and attraction 
between chain components (first paragraph of page 662). To extend the ability of the SAFT EOS 
(which utilizes all three terms) to apply to mixtures the reference term was extended; the chain 
and association terms depend on composition alone, and were thus fully applicable to mixtures 
(last paragraph of column 1, page 663 and first sentence of column 2, page 663). This 
"extension" is accomplished by using actual experimental data obtained with pure substances, in 
order to develop two molecular parameters for use in fitting the reference term to apply to binary 
or ternary mixtures (see equations 19 and 20). Upon satisfactory refinement of the SAFT EOS, 
this equation was used to predict the phase behavior of various binary and ternary mixtures of 
simple hydrocarbons. Then experiments were carried out to obtain actual data, and the two 
results (theoretical and experimental) were compared. To reiterate, the theoretical SAFT EOS 
was used to predict the phase behavior of liquid mixtures, experiments were done to measure the 
phase behavior of liquid mixtures, and the theoretical and experimental results were compared. 
The use of SAFT EOS was successful in that the SAFT EOS predictions correlated very closely 
with actual experimental results (see, for example, Figure 5). . 

The studies of Bias are thus confined to the theoretical prediction o f microscopic 
properties of the substances that were studied , e.g. intramolecular interactions due to, for 
example, chain length, polarity, hydrogen bonding, etc, and their impact on bulk property and 
phase behavior interactions (first paragraph of first column on page 660; second paragraph of 
first column of page 661). Bias states that such studies are possible in part because "/« contrast 
to macroscopic models, the molecular structure is well-defined at the microscopic level" (second 
paragraph of second column on page 661, emphasis added). In the same paragraph, Bias warns 
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that "Care must be taken when using the molecular parameters given in this work for other 
applications" (emphasis added). 

The Examiner states that "Equations 3 through 20 in Bias et al (pages 662-664) describe 
an "additivity model" for calculation of the residual Helmholtz free energy of a mixture with 
linear and non-linear expressions". This is incorrect . Bias does not describe an "additivity 
model"; Bias describes "equations of state". For background information, a copy of several art- 
accepted definitions of "Equation of State" is enclosed. Equations of "state" apply to "states" of 
matter, especially to pressure and volume relationships. Bias is investigating phenomena to 
which equations of state apply: vapor pressure and saturated liquid density. Neither the teachings 
of Bias nor the extant knowledge in the field show or suggest the applications of equations of 
state to the solution of problems addressed by the present invention. The individual terms on 
which the equations of state are based are absent, irrelevant and/or have no applicability to the 
data that is analyzed by the methods of the present invention. These terms are central to the 
methods of Bias yet have no meaning in the context of the present invention. 

In contrast, in one embodiment, the present invention requires the development of an 
additivity model (e.g. claim 1). Development of such a model involves conducting dose-response 
experimental studies on the individual chemicals, and then using the data from these studies to 
develop and estimate the additivity model. By definition, the additivity model follows from an 
assumption of "additivity ". i.e. an assumption that the effect of exposure to the chemicals as that 
which would result in the absence of interaction and therefore could be predicted from the single 
chemical data. A description of the development of an additivity model is given in the 
specification, for example, on page 17 at lines 11-18. Applicant also notes that the meaning of 
the word "additive" is well known. 

A further requirement for the method of claim 1 is the development of a mixture model, 
i.e. a model developed from data obtained with a mixture of chemicals at several concentrations 
but at fixed relative ratios at each concentration. The mixture model is also developed from 
actual experimental data, as discussed on page 12 at lines 27-30; page 13, lines 7-8; page 15, line 
15-16; page 17, lines 18-19. The estimated additivity model is then statistically compared to the 
estimated mixture model, and if the two models are statistically different, then the additivity 
model does not account for reality, and the chemicals in the mixture must somehow interact with 
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one another to produce a non-additive effect (page 17, lines 28-31 and page 18, line 1). If, 
however, the two models are not statistically different, then the experimental studies do not 
provide enough evidence to support the conclusion of a departure from additivity. To reiterate, 
experimental dose-response data are obtained with single chemicals and an additivity model is 
estimated; the additivity model is used to predict the effects of the mixture, assuming additivity 
(i.e., no interaction); experimental data are obtained with varying fixed-ratio concentrations of 
the mixture and are used to estimate a mixture model; the additivity model is statistically 
compared to the mixture model, and the similarity/difference is analyzed to determine whether or 
not the chemicals interact. 

Independent claims 1 and 6 of the application have been amended as follows: 

1) Claims 1 and 6 are amended to recite that the method is carried out in order to detect, characterize 
or predict an outcome caus ed b y exposure to agents in a group or mixture . Support for this amendment 
is found in the specification, for example, on page 2 at lines 1-3, in the Summary of the invention 
(page 5, linel7-31), and on page 15 at lines 14-16). Claims 14, 30 and 31 have been similarly 
amended. 

Applicant notes that Bias neither shows or suggests the use of the methods described 
therein to assess the effects of exposure to chemicals. The methods of Bias would be unsuitable 
for such analyses, being applicable only to the assessment of microscopic phenomena such as 
molecular interactions among chemicals, and the impact of those interactions on state functions. 

2) Claim 1 is hereby further amended to recite that the data used to develop the additivity model 
and mixture models is dose-response data obtained in test subjects (single chemical and mixture 
dose-response data in claim 1, mixture dose-response data in claim 6). Support for the recitation 
of "test subjects" is found in the specification, for example, on page 15 at lines 11-15. In the 
ensuing paragraph, several examples of suitable test subjects are described (e.g. cells, animals), 
and several biological endpoints that can be measured in test subjects are listed (e.g. growth, 
tumor size increase or reduction, etc.). Support for the recitation of "dose-response data" is found 
in the specification, for example, on page 31 at line 10-1 1 and on page 49 at lines 3-7. Claims 19 
and 30 have been amended in a similar manner. 
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Applicant notes that Bias neither shows nor suggests the use or analysis of dose-response 
data obtained in test subjects, and that the methodology of Bias would be totally unsuitable for 
use in investigations carried out in macroscopic living systems. In fact, as noted above, page 661 
of Bias specifically teaches away from macroscopic models. 

Applicant submits that inclusion of these features in the claims serves to unequivocally 
distinguish the subject matter of the present invention from that of Bias, as Bias neither shows or 
suggests that the methods described therein could be applied to characterizing or predicting an 
outcome caused by exposure to the agents analyzed therein, based on the analysis of dose- 
response data obtained in test subjects. 

In view of the foregoing, Applicant respectfully requests reconsideration of claims 1-4 
and 6-13 and withdrawal of this rejection. 
Claim Rejections: 35 USC § 103(a) 
Combs 

Claims 30-3 1 stand rejected under 35 USC § 103(a) as obvious over a combination of 
Bias et al. (Industrial & Engineering Chemistry Research, 1998, vol. 37, pages 660-674) and 
Combs et al. (Journal of Chemical Education, 1995, vol., 72, pages 608-609). This rejection is 
traversed. 

Differences between the subject matter of the present invention and Bias et al. are 
discussed above under the section entitled "Claim Rejections: 35 USC § 102(b)". In that section, 
Applicant demonstrates that Bias neither shows nor suggests the subject matter of the present 
invention. Combs et al. provides a way to automate the computer generation of ternary phase 
diagrams. While it is possible that Combs et al. can be used in conjunction with Bias et al, this 
combination neither results in the present invention as claimed in claims 30 and 31, nor renders 
the present invention obvious. As shown above, the publication by Bias neither shows nor 
suggests the methods of the present invention, and the mere addition of automating results such 
as those obtained by Bias does not render the present invention obvious. 

In view of the foregoing, Applicant respectfully requests reconsideration of claims 30-31 
and withdrawal of this rejection. 
Gennings 
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Claims 14 -26 stand rejected under 35 USC § 103(a) as obvious over a combination of 
Bias et al. (Industrial & Engineering Chemistry Research, 1998, vol. 37, pages 660-674) and 
Gennings et al. (1997, hereafter Gennings). This rejection is traversed. 

The inapplicability of the Bias reference to the claims of the present invention is 
discussed above under the section dealing with the 102(b) rejection. In that section, Applicant 
demonstrates that Bias neither shows nor suggests the subject matter of the present invention. 

Examiner states that Gennings discloses a "threshold additivity surface" and that the 
theoretical parameters for determining "thresholds" are shown in equation 1.1. Applicant 
submits that Gennings addresses only dose thresholds not interaction thresholds , i.e., Gennings 
does not show or suggest the analysis of a threshold at which interactions begin to occur (i.e. the 
boundary between regions of additivity and non-additivity, as recited in claim 14) are is required 
by the claims of the present invention, but rather the threshold of a dose at which an effect can be 
observed.. .Therefore, the teachings of Gennings in combination with those of Bias do not render 
the present invention, as claimed in claims 14-26, obvious. 

In view of the foregoing, Applicant respectfully requests reconsideration of claims 14-26 
and withdrawal of this rejection. 
Huang 

Claims 1 and 5 stand rejected under 35 USC § 103(a) as obvious over a combination of 
Bias et al. (Industrial & Engineering Chemistry Research, 1998, vol. 37, pages 660-674) and 
Huang (Journal of Agricultural, Biological, and environmental statistics, vol. 2, 1997, pags. 198- 
211). 

The inapplicability of the Bias reference to the claims of the present invention is 
discussed above under the section dealing with the 102(b) rejection. In that section, Applicant 
demonstrates that Bias neither shows nor suggests the subject matter of the present invention. 

Examiner cites the Huang reference for the teaching of confidence bands. However, 
Huang deals exclusively with phase changes in matter and neither shows nor suggests the 
prediction of the effects of exposure of a biological system to a combination of possibly many 
drugs/chemicals. The concept of additivity is neither shown nor discussed by Huang. While this 
reference is silent regarding a description of the methodology used to compute the confidence 
limits these authors report, it is likely that standard normal theory is used. This entails the 
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assumption of a common variance, whereas the methodology of the present invention uses a 
different approach and allows the variance to be a function of the mean, providing a more 
general approach. Thus, Huang does not supply teachings that, when combined with Bias, render 
the present invention, as claimed in claims 1 and 5, obvious. 

In view of the foregoing, Applicant respectfully requests reconsideration of claims 14-26 
and withdrawal of this rejection. 
Other matters 

Claims 1, 6, 14, 15, 17, 21, 24, 25, 30 and 31 have been amended to recite that the agents 
that are analyzed are in a group or mixture. The specification refers frequently to agents or 
chemicals in a "mixture" (see, for example, on page 1 at line 3 1 , and page 2, line 1). Inclusion of 
the word "mixture" thus improves the clarity of the claim, linking the claim language to that used 
most frequently in the specification. 

Claims 1, 15, 19 and 30 have hereby been amended to recite that, in the methods recited 
in those claims, the step of statistically comparing the additivity model to the mixture model is 
carried out " to detect a departure from additivity". This amendment is introduced in order to 
provide increased clarity to the claim language. Support for these amendments is found in the 
specification, for example, on page 17 at line 28-30, where it is stated that a difference between 
mixture and single chemical data indicates a departure from additivity. This language is also 
present in the Abstract. 

Applicant respectfully submits that these amendments do not add any new matter to the 
application, being fully supported in the specification as noted, and requests entry of the 
amendments and allowance of the claims as amended. 
New claims 

New claims 34, 35, 36, 37 and depend from independent claims 1, 6, 14, 30 and 31, 
respectively. These new claims recite an additional step of the method, the step being the 
provision of a plot of the results obtained by the method. The figures and Tables of the 
application depict many plots and tables of data generated by the method, and provide a 
convenient visual means to observe and comprehend the results of the methods. For example, on 
page 45 beginning at line 5, the specification states that "Figure 2 provides plots of the observed 
and predicted responses for the mixture data and the predicted threshold additivity model along 
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the full and reduced fixed-ratio rays, respectively." Lines 8-9 of the same page state that "Results 
of testing the hypotheses of additivity are provided in Table 4." 

Applicant respectfully submits that these new claims do not add any new matter to the 
application, being fully supported in the specification as noted, and requests examination and 
allowance of the same. 
Concluding Remarks 

In view of the foregoing, it is requested that the application be reconsidered, that claims 
1-26, 30-31 and 34-38 be allowed, and that the application be passed to issue. 

Should the Examiner find the application to be other than in condition for allowance, the 
Examiner is requested to contact the undersigned at 703-787-9400 (fax: 703-787-7557; email: 
ruth@wcc-ip.com) to discuss any other changes deemed necessary in a telephonic or personal 
interview. 

If an extension of time is required for this response to be considered as being timely filed, 
a conditional petition is hereby made for such extension of time. Please charge any deficiencies 
in fees and credit any overpayment of fees to Attorney's Deposit Account No. 50-2041. 



Whitham, Curtis, Christofferson and Cook, P.C. 
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703-787-7557 (Facsimile) 




